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T he supply and distribution of health manpower, relative to population needs, has been of continuing concern to the Federal government. Although the major focus of government interest in the past has been on primary care physicians, other occupations provide similar essential services. Evidence of the distribution of and requirements for the services of nonphysician health professionals has generally been inadequate for purposes of forming policy. Consequently.
the Bureau of Health Professions initiated a study in 1979 to acquire information on the supply and distribution of selected professional heal th occupations. The objective of the study was to identify data sources that could be used to examine the geographic distribution of members of each occupation, relati ve to popula tion req uiremen t indicators, and to determine I. whether an adequate supply of each occupation existed, and 2. whether a geographic maldistribution of the occupation was evident.
This article presents the findings of the study of the supply and geographic distribution of occupational therapists in the United States. The therapists studied are limited to registered occupational therapists who hold baccalaureate degrees from an accredited 4-year program in occupational therapy, as well as those who hold an entrylevel master's degree or a certificate, and foreign-trained therapists. To become a registered occupational therapist, the individual must also pass a national registration examination.
In addition to the American Occupational Therapy Association's (AOTA) registra tion program for occupational therapists, several states have their own licensure laws. As a rule, the licensing requirements are similar to the AOTA's certification requirements. In those states not having licensure laws, definitions may not be uniform; individuals may refer to themselves as occupational therapists, although they do not meet the standards required of registered occupational thera pists. To encoNrage enactmen t of state licensure programs, the AOTA's Government and Legal Affairs Division has prepared a Model Occupational Therapy Practice Act. The fact remains that there 300 May 1981, Volume 35, No.5 may be differences in the quality of the occupational therapy labor force between states that require licensure and those that do not. To minimize the problems presented by such inconsistencies, this research includes only the distribution and requirements for registered occupational therapists.
Availability of Data
Data on the supply and distribution of occupational therapists were available from the AOTA. Only regis tered occu pa tional thera pists (OTRs) who are members of the AOTA are included in this data set. The total number of AOTA members who were registered occupational therapists was 20,631 as of April 1980. The Area Resource Fi Ie (ARF), a computer file maintained by Applied Management Sciences for the Burea u of Heal th Professions, containing information on health facilities, health manpower. health status, economic activity, and health training programs, provided additional data used in the requirements analysis and the small area analysis of occupational therapist supply, distribution, and requirements. When merged, the two computer files (AOTA Membership and ARF) provide an overall, comprehensive view of the present market where occupational therapists function.
Methodology
The adequacy of available OTR supply can be determined only by viewing supply in relation to a population's health requirements. Thus, an explicit means of quantifying OTR requirements is necessary. Two possible, but not mutually exclusive, underlying concepts of this requirements analysis are the needs concept and the economic demand concept. The approach used in this study is a flexible definition of requirements including both factors to the extent that data permit.
The needs criteria are selected as representing the services required by a given population, with specific characteristics, in order to maintain an optimal level of health. The estimated OTR requirements, using these criteria, are based on informed opinion. This method uses a standard based on the national or regional mean supply of OTRs.
An examination of health status or health indicators for specific regions and populations may also identify need. Even when adequate medical resources are present, a population may evidence an unmet need for OTR services when there is a low level of awareness of the benefi ts of thera py or iI' there are financial constrain ts. In ei ther case, simply increasing the availability of OTRs will do little to remedy the unmet need. Education and/or increased funding of health programs for low-income groups would be necessary to meet health needs in these areas.
Economic demand, on the other hand, refers to both the individual's wants and ability to pay for goods and services. Need enters this concept only if the individual recognizes a need for medical care, decides that medical care should be obtained, and has sufficient financial resources to purchase medical care. Since financial means can be a limiting factor, demand inel udes factors such as income, health insurance coverage, price, amount of free care available as well as health status and education that create "tastes" for medical care. Thus, an economic shortage of OTRs exists only if consumers are unable to obtain the quantity of OTR services they demand (or would be willing to purchase) at the current market pnce.
Therefore, the approach taken in this study is to include measures that reflect both requirements concepts-need and economic demand -as well as using informed opinion. In general, associations between the supply and requirement (i.e., need or demand) indica tors are examined in order to identify the variables that best explain the distribution of OTRs, and these variables are then selected for a more detailed examination.
A three-part approach to the study of occupational therapist supply and distribution was developed. The initial stage of the project involved a search for information and data. This step consisted of: a literature search and review; interviews with AOTA staff to acquire background information and references; and a search for appropriate data for use in examining the supply and distribution of OTRs. The results of this stage of the study process are described below in the section on Supply and Distribution.
The analytical portion of the study consists of two distinct, but related, stages. First, an analysis was made of requirements, relative to distribution of occupational the 1'-apists. Requirements, or need, for OTR services were expected to rela te to selected socioeconomic, health status, and demographic factors. To examine these assumptions, the relationships between these selectcd factors, and the absolute and relative distribution of occupational therapists were investigated both descriptively and statistically. (The findings of this stage are presented below in the section on Requirements and Demand.)
The second stage involves a comparative examination of counties grouped according to the supply of occupational therapists relative to population. Three groups of counties were selected for th is purpose: 1. all counties with no occupational therapists; 2. 82 counties with fewer than two OTRs per 100,000 population; and 3. 27 counties with more than 42 OTRs per 100,000 population. These groups were then compared to identify geographic clustering in urban or rural areas and significant differences in demographic or health status variables that Per 100,000 0.35 1.58 Population study, summarized in the concluding section, form the basis for the discussion of implications for government policy related to occupational therapy.
Results
Supply and Distribution. Examination of the distri bu tion of counties by a ratio of occupational therapistto-IOO,OOO population for the 3,076 counties in the United States reveals that 1,724 counties (56%) had no occupational therapists; 369 counties (12%) had between I and 4 occupational therapists per 100,000 population; 471 counties (15.3%) had at least 5, but fewer than 10, occupational therapists per 100,000 population; and 512 counties (16.7%) had more than 10 occupational therapists per 100,000 population. The distribution of occupational therapists by state is presented in The average number of occupational therapists per county exhibi ted a strong posi ti ve rela tionshi p to population, indicating that occu pa tional therapis ts tend to prac-5.987
11.394 11.300
tice in more populated areas. The average number of occupational therapists per county also varied directly with the per capita income level of the county. Tables 2 and 3 give a more detailed description of the relationships between occupational therapistsupply, population, and per capita income. Table 2 displays the average number of occupational therapists per county and the average number of occupational therapists-per-100,000 population per county for each of 9-county population classes. The average number of occupational therapists per county increases with county size. The increase in manpower is particularly dramatic in the largest population classes, with an average of 54.8 occupational therapists per county in Standard Metropolitan Statistical Areas (SMSAs) with l-to-5 million population and 164.1 occupational therapists,' on average, in counties in SMSAs with more than 5 million population. The average number of occupational therapistsper-IOO,OOO population does not show the same consistent relation to population. The occupational therapist-to-population ratio increases from a low of less than 3-per-100,000, in the least populous counties, to II-per-100,000 in the most populous counties. number of occupational therapists per county and the average number of occupational therapists-to-100,000 population for counties grouped into five classes of per capita income. The average absolute level of manpower increases directly with per capita income because of the positive association of populationand percapita income. There IS also, however, a strictly positive relationship between county per capi ta income and the occupational therapist-to-IOO,OOO population ratio, ranging from .35 in the poorest counties, to 10.45 in the highest counties.
A separate examination of only the 1,352 counties containing occupa tional thera pists was cond ucted in order to determine if the factors identified from the analysis of all counties also appeared to be associated with the supply of occupational therapists in these counties. Factors examined include: I. population; 2. per capita income; 3. average daily hospital census; 4. average daily nursing home census; 5. number of hospital occupational therapy departments; 6. number of hospital outpatient and/or inpatient rehabilitation departments; and 7. number of hospital psychiatric inpatient departments. Corre lation coefficien ts between the absolute supply and the supply of occupational therapists-per-IOO,OOO population are shown in Table 4 . Not surprisingly, the absolute supply of occupational therapists per county is positively related to all three factors but is most strongly associated with population, nursing home census, and occupational therapy departments in the county, and is least strongly associated with per capita income. The occupational therapist-per-IOO,OOO population ratio, however, is found to be most strongly correlated with county per capita income, with strong positi ve associations with occupational therapy departments and psychiatric inpatient departments as well.
The information drawn from the data, from the literature review. and from interviews suggests that a facility-based model would be appropriate to measure needs for this manpower type. However, tWO problems prevent that: no fully specified model has been found and, apparently, no model has ever been suggested; and the data on types and numbers of patients requiring occupational therapy services are not readily available, particularly for psychiatric patients. In lieu of an acceptable facdi ties-orien ted model, a manpower-to-population ratio criterion was selected to identify small areas for the next phase of this study.
Small Areas Analyses. Since no formal requirements model has been identified for occupational therapists, the selection of small areas for in-depth analysis relies upon occupational therapist-to-population ratios. Three groups of counties are identified for this phase of the analysis: counties with no occupational therapists; counties with less than 2 occupational therapists-to-IOO,OOO population; and counties with more than 42 occupational therapists-to-100,000 population.
The selection criterion for the low supply and high supply groups was arbitrary. It was decided that we would examine a minimum of 25 counties in each group. The cutoff for inclusion in the low supply and high supply group was selected, therefore, as the integer number of occupational therapists that included at least 25 counties in the group.
The first phase of the small areas analysis for occupational therapists involves examination of the distribution of counties 111 each group by population class to determine any evidence of clustering in urban or rural areas. Then, mean values of need or demand indicators are calculated and compared for small areas groups. StatistIcally significant differences are reported for the relatively low ratio group and for the relatIvely high ratio group. Phase II of the small areas analysis concentrates on a more detailed examination of low ratio counties. The supply of occupational thera- hospital census, number of hospitals with occupational therapy departments, and number of hospitals with psychiatric inpatient departments. For this small areas analysis, it is expected that the mean val ues of these varia bles for the three groups of counties may differ, and that these differences for the relatively high supply counties and for the relatively low supply counties may be statistically significant. The resul ts of these ca lcula tions are presented in Ta ble 6. Counties with no occupational therapists are lowest in population, as well as in per capita income, and have fewer facilities than other groups. Differences in population between the low ratio and the high ratio groups are minor, and not significant. However, differences between low ratio and high ratio groups of counties are statistically significant (at the. I0 level) for six of the nine variables: I. number of occupational therapists; 2. per capita income; 3. nursing home patients; 4. number of hospital occupational therapy departments; 5. number of hospital inpatient rehabilitation departments; and 6. number of hospital outpatient rehabilitation departments. In each of these cases, the counties with the relatively high supply of occupational therapists exhibit significantly larger mean values for these variables. This finding suggests that occupational therapists are facili ties-oriented, and a cri terion tha tis population-based may be inadequate to full y describe requirements for this occupation. Examination of counties contiguous to the areas wi th rela ti vel y low supply of occupational therapists provides additional information. For 5 of the 82 counties, all contiguous counties also have relatively few occupational therapists (less than 2-per-100,000 population).
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However, 77 of these counties have contiguous areas wi th greater supplies of occupational therapists relative to population. Nineteen counties have I contiguous county with higher supply, and 58 have 2 or more contiguous counties with greater supply of occupational therapists.
If the supply of occupational therapists in contiguous counties is generally sufficiently great to provide services to the adjacent lowsupply counties, these occupational therapists may, in part, be compensating for the perceived inadequacy of local supply. However, there is no evidence that this is, in fact, occurnng.
Conclusions
The major findings to emerge from the literature review, and from the analyses of supply, requirements. and small areas differences for occupational therapists include the following:
There appears to be a maldistribution of occupational therapists in the United States. This apparent maldistribution could be the result of a national shortage of occupational therapists. Approximately 56 percent of counties have no registered occupational therapists, and an addi tional 12 percent have fewer than five occupational therapistsper-IOO,OOO population. However, there may be compensating supplies in contiguous counties. On the other hand, evidence presented in this report suggests that some counties with sufficient population and appropriate facilities have inadequate numbers of occupational therapists.
It appears that occupational therapists are strongly facilitiesoriented. The presence of one or more occupational therapists in a county was positively correlated with the presence of hospital occupational therapy departments, rehabilitation inpatient or outpatient departments, and with psychiatric inpatient facilities.
The distribution of occupational therapists is also found to be strongly and positively associated with per capita income of the population. This may indicate that occupational therapy services may require out-of pocket purchase by consumers, rather than being fully or substantially insured. If this is the case, then, ceteris paribus, it would be expected that effective demand for occupational therapy services would be greater in counties with higher income levels.
These findings form the basis of a conclusion that it may be appropriate and feasible to include occupational therapists among the occupations for which shortage area criteria are developed. Criteria for these shortage areas might be based primarily upon a population-need basis. These population-occupational therapist standards could be developed by drawing upon informed professional opinion, as well as the statistical findings presented here. A subsidiary criterion could be added to consider the presence of facilities in order to eliminate areas that do not have appropriate facilities for employing occupational therapists.
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